
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 



June 16, 2004 

APPLICATION NUMBER: 60/456,302 
FILING DATE: March 20, 2003 

RELATED PCT APPLICATION NUMBER: PCT/US04/08457 




L By Authority of the 
~" ' v %^OMMISSIONER OF PATENTS AND TRADEMARKS 

M. TARVER 
Certifying Officer 

i 

, DOCUMENT 



<93 



CO 




CI- 
vo 

3 Ss^s 



Given Name ffirst and middia fif any]) 



jMunirathnam K 
(Victoria Y. 



INVE»jlTOR(S> 



Chaguturu 
Wong 
Gilbey 



Family Name or Surname 



_1X| Additional inventors am being named on the 1 ^ [Camden, Mi 

~ = J — SGParatef y »™*>ered sheet, attached hereto 

|He mi pteran Glutamate D^r box y^ = " ^ (5 °° =3 



Residence 

L < c 'ty and either State or Foreign Country) 
West Windsor, NJ " 
Enfield, CT 
Camden T MR 



o 



a// correspondence to: 
I | Customer Number 
OR 



CORRESPONDENCE Ann Dc ^' 




Specification Number of Pages 
J ^— ' D rawlng(s) Atomoer o/ Steete 
□ Application Data Sheet. See 37 CFR 1 76 

I M ^ h cl or n,oney order is enctesed to Mver *° ** fe- 



FILING FEE 
AMOUNT ($) 



160.00 



O Yes, the name of the U.S. Govemmo,* 

^ ema9enCyand,heG °^ e n.«,ntr a c.n U mbera re : 

isoectfullv siihmx**) ^ wmmi 



Respectfully submtoe), 
SIGNATURE ^ J Afr it 
TYPED or PRINTED NAME Tererfce J. Rn jJ 
TELEPHONE 2 15-299-65Qfi 



effce J. iw k 



Date 



REGISTRATION NO. 
frf appropriate) 
Docket Number 



f*4,544 

, — _ : _ L^u^Kei Numoer f " — — : 

J/SE ONLY FOR FILING A PR — I6Q30|.usa-ppo V] J 

mmmSSmm 



PROVISIONAL APPLICATION COVER SHEET 

Additional Page 



Give n Name (first and middle fif anv 
iRuihau 



Docket Number | m , m _ IfCA M ^ F] 
INVENTQR(S)/APPLICANT(S) 



Family or Surname 
I Chen 



Residence 

JCity and either State or Fnro f ln country) 



Kendall Park, NJ 



Number ] Q f 1 



Practitioner's Docket No. 60301-USA-PROV1 

PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Lhua a ^ ati ° n Muni ^- K. Chaguturu; Victoria Y. Wong; Susan Gilbey; 

ffS^^ • ^upNo, 
For: Hemipteran Glutamate Decarboxylase Exa ™ner: 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

EXPRESS MAIL CERTIFICATE 

"Express Mail" label number EL900977997US 
Date of Deposit 03/20/03 

I hereby state that the following attached paper or fee 

Pmvisional Application for Patent Cover Sheet (2 pgs.) 
Specification (46 pgs.) y& } 

Postcard (1) 

^^t^^R^o 5 ^ ?*- "aU -os, Office ,o 

Janet A. Affflick 



ignature of person mailing paper or fee 




(Express Mail Certificate-page 1 ofl) 



Chaguturu et al. 

Docket No.: 60301 -US A-PROV1 PATENT 



HEMIPTERAN GLUTAMATE DECARBOXYLASE 



Field of rhft Tnvpn^ n 
The present invention relate to nucleotide sequences that are useful In 
agrechemicol, veterinary or pharmaceutical fields. ,„ pabular, m(! , nve „ tlon K ^ 

IT ITT *" encode or may be used '° exprcss ami "° ■* *» are 

use*., .„ me tdentification o, development of compounds wilh ^ as 

r " PhamMMU * icals - E - »» Pearly, the invention also relates .o the 

ammo ac,d sequences - such aa proKtos or polypeptides - tha, are encoded by, or tha, may 
be obtamed by suimble expression of , fc rf fc 

Background , he |nv, n | |n„ 

Gamma amino-n-butyric acid ("GABA") p,ay S an imporlan. role in inhibiting 
synaptic remission in bom vertebrate and invertebmte nervons system, L-glutamate 
decarboxylase ("GAD") is , rate limiting enzyme involved in the synthesis of GABA 
Hence tmerruption of the conversion GAD «, GABA can rest,,, in varies biologlca, ' 
effects CW. lecher, Neurechem.. (,98,, Vol. 36, No.4, pp. ,52,-1527, As such 
there ,s a desire to deve,op ways ,o targe, this enzyme as a means of identifying 
b,o,ogica„y active compounds, inCuding insecticides (Gammon et a,.. Sites of Action of 
Neutotox,cPe S ticides,(l987).Chapter9.pp. 122-134) 

found .Tr lia " GADS ' PMiC " lar hUman — GADS - *~ b - -d 
found .o be functional whe „ czpresseo in K co« and mammalian cel.s (Huang et a,., Proc 

Z£t a U * <,990) ' 87(2,, • PP ' 849 '- 8495; Y ™ a ' «^ 
Btop a. Kes. Commu,, (I 993), ,92(3). pp . I347 . 52; w . , ^ 

and Z^c„ and fu „ gi> for exampte ^ oaDs * * 

c oned and expreaseq (Hao e, Blochere. ,. (1993), 293(3), pp. 735-738; De Biase e. 
a... Btotechnol. App,. Biochem,, (,993), ,8(2), pp. ,39-142; De Blase e, a,.. Protein 
Expresaton P„rif ? (1996). 8<4).pp. 43(M38; M. L. Fonda, Methods in Enzymology 
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(1985), Vol. 1 13, pp. ll-16;andUenoetal 0997^ Uin,,; n ♦ u »• 

pp. 1 168-1 171). X ° SCK Bl ° tech - »'«*«»•. 61 (7), 

In 1979, the Drosophila melanogaster GAD was partial purified (Chude et a. J 

(>9M), 6.(4). ,29,-30!). 9 ^"), 54(3), ,068-78; and Phillips et al., J. Neurochem., 

Summary nf thg Tnj^tjon 
may be used to express atn.no acid sequences «ha« are usefu, ,„ the identification or 

invention". * nucleotide sequences of the 



15 



20 



25 



be referred to herein as 'W™ „ f^her described below, „„, also 

nerein as anma aod sequel oflha ^enllon" 

Ye. another entbodhnen, of the invention relates to the use of the nucleotide 

cclla or host ^tiThe^T. '"^ * '"^ - -» * - 

invention or Jc „ e^l J *" ""^ "~ 

that can express the ant.ao acid sequences of the invention. 

quences, am,„o acd sequences, genetic constructs, host cells or 
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host onanisms a. used. Such methods, which „„, „ sually te „ fc 

screen, will also be further described below. ' 

~ ^ ; *e invention telates .o compounds th at can modulate 

5 * , -rr* ,r * , *'-'- fc *'«-«««.— The invention also reIaK : ' 
commons tha. conuin such eo mp „ u „ <l5 , and „ „ se „ f sach ^ J'*^ 

preparation of these compositions. 

I 

Definitions 

"nuc^'TTr *" n " dei ° ' CidS ° f ^ P,eSem inUe ""°" - ■» » - 

' 5 seoueuee' 80 ' 'T ~ ""^ PreSe "' inVemi0 "- " * » id - — — 

btolosten, source- when U has been -P-^ f rom a. leaar one orher component (a „dt 
partteular macromcecme, with which it ia uauallv associated, such as JT-T 

Detailed Description nf ,h P i nvrntinq 

25 P r en ' inVen,i °" eStab,iShed *»" "* *•« *- -no aeid 

avenues of the mvention ca „ be used as (potential) « Brget(s) .. for „ vUn> „ fa 

■ntemction with ehemiea, compounds are) other factor (with the term t -T 

ammo ac d " *~ — — « - « •«* £ 

ay be useful as active agents in the alchemical, vderinarv or pha^accica! «J 
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In one invenlio „ „ |ates to , ^ ^ ^ 

z : ola,ed form - which nucieic Kid c ° rapriMs * — «* — 

.nve„ l ,on,an d ,„pa nicll , arthe „ lIcleolidesequeiiceof 

se,ue„ce„,S EQIDN 0: , -^^^^^^ ^ 
the manner as further described in the Experiment., ^ M ^ 

acid "TZ*' " 1,C "°' ide Se< " ,enCeS ° f '~ '» *° *™ »f a MM. 
«* may be DNA or RNA, s„ d may te sjng , e ^ or ' * 

the nucieobde sequences of me invention may be genomic DNA cDNA „ 

(sec. as ONA with a eodon „ sae e th at has ten ^ j£ ™ 

mended hos, ce„ or host organism. which may for ^ „, ^ J ^ 

~~ — - °%o-4, avaiiabie from Netiona, Bioseienoea, J ( r lyra o„ m 

Zn ^ frT~ ^ °*»*-* **- (OOdL,^' 
,7 " ^ 2.. 70 . ,62 8 -,„35.,998> ..aUaMe on Hue 
rough the Fred Hutchinson Cancer Rese arc h Ceo*, Thus, the nucleotide ^ " f 

YM ™<'^^taen [ re latesl o a doub I es. ra ndedRNAn,o,eo ul ed i ree t ed 
a^tna, a nuclide sequenM rffc ^ ^ ^ 

- * - » ~**> - *- RNA motecuies (e. g 

st l " IT 0 " — «*»-*... a bacteria a,* 

sueh as E,o ,y For such consbucta, „ ference „ ma „ e a ^.^ ^ 

CWtg. a Ln*o™ too , Mam , ai (Cold Spring Harbor ^ , 989) 
in . broader sense, the ta . ^ ^ 

- ^"'fregmenBofchenucleotideseoueneeofSEQIDNOI- 

- (nuund ors^theriOmutants. ^.a,^ ^ ortho|ogs (herein be , ow 

coneob^refertedroes "mutants") of the nucleotide sequence of SEQ ID NO- I as 
further described below. ' 

parts or fragments of such (natural or synthetic) mutants; 



Chaguturu et al. 

Docket No.: 60301 -USA-PRO VI PATENT 

■hereof) w.,h a, least one further nucleotide sequence- 

w,th at least one further nucleotide sequence- 
> which such ntutanta, parts, fia^ or fusion! are preferabiy as further described 

sequent '""^ """"-V*—"- variants of the above nucleotide 

^ferably, a nucleotide sequence of the invention „„, Wa length ^ 
nuc eottdcs, prefe^iv at ,eaa, I «0 nucleobdea, more p^bly a. leas, 2.000 
nuclides; and up to a lengd, of at m os. 5.5CO nucleotides, prefer, at mos, 5 000 
nucleobdea. more preferably a, most, 4 ,600 nucleotides. 

E ^P'-°fpamorfra gn ,e„ K o.d,e„„c,eo ti de S e,ue„ec„f SEQ1DNO; , :orl 

5 or 3 huncated „„c,e«ide sequences, orsequences with .„ inTOdlKed „ tame 
startcodonorstopcodo, A , so , , w or more s „eh par* or fiagmenh. of one., more 
nuclide sequences of the invention tnay be suitably contained (e.g. , igattd in frame, ,o 
provtdeafuruternucleotideaequenceofthetovenuon. "■*"»)«. 
Preferably, any such parts or fragmenu wil , be such ^ 

77 ° f *' 100 — a, leas, 250 nuclides ml 

prefer, ly a, leas, 500 nuclides, even mo re p re fe rab ,y mo re than 1,000 nachJl of 
Ute nucleotide sequence of SEQ ID NO: I. cieot,ues,of 
Also, i, is expected the, - based upon the disclosure herein . the skilled person will 
be able * tdennfy. deriveor isolate nana., (as mentione<| ^ 

e"lT; ~ ° f SEQ m "* ' *- <— -vidutda O0 the same species (for 

peZ „ r a b " ,m ■ ^ " pon ,he ■ *• 

P^ „,l, be able to pnov.de or derive syndtetie mutants (as defined he re ,„above) of the 
nucleotide sequence of SEQ id NO: 1 
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In one specific embodiment, the mutant is such that it encodes the nucl^ 
sequence of SEQ ID NO 1 or a nart « * nucleotide 
v 1NU - 1 or a Part or fragment thereof 

5 nucleotide sequences of SEQ ID NO 1 

' 0 dea™ „ A f T mMa ""- ^ ° r fa8 ™ n,S 35 *— - »■ have a 

QII> " O, ' <)f " l ^"%,p ref e ral)lvatleast80% 
.npa ra c u larmo re u 1 a„90%.andap to95% or m ore 

2. of a. leas, 30*. prefera b ly a, loB Jl "" n0 * C ' < ' ° f SE « ID NO: 

prefer, a, .ea« L , ""^ Preferal " y " leaS ' 70% - e ™ ™«= 
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15 



20 



25 



g.h = 4 n_d,ag„„a, offset. ,25 .Chercomp^^^^ 
determ.netdenmy ^ ,„„ , nc|ude ^ ^ ^ 

^(D.ve reiul , J ..e,a I .,N ml e i cAoid s R KMreh 12 („: 387 0984)) BLASTP 
■ BLASTN, FASTA (Atachul, S.P. e, a,.,, Mdec. Bio,. 2,5: 403-1 (l^tT 
VecorNTI (InforMax Inc., Bemesda, MD) The BLAST X ■ 
from Nrm «,!,,..*» v . ML *). she BLAST X program is publicly available 

X ?? SOV> md ™- « 

NCBINL MN IH.Be 1 h«da.MD20894 ; AhscM e« a)., Mo,. Biol. 2,5: 403-410 
NT) Saite Vision o avai,ab,e f™ InfonMX Inc . North 

encod " 3 Prefe,Ted ■ W """ a, " S - ° r fra ^" K - »— will 

b.o,„ g ,ca,ac U v lly desc ri bedabovefor 1 he S ea„e„ce s „f S E Q n>NO- I ie to.dH . 

techniques as described below. 

Any mutanta. „ „ ^ ^ 

are capable of hybridizing with lne „ ucleolide ^ rf ' 
condtbons of "modemta md prrferaWy undercondi[ions — 

ZTIC Wi " becI -°^ — Pe-.fcex.a.p.eL, ,he 

of ure ,„? TTT ,he scope of *• inveMio " to - ° - » —* « 

of toe nvenbon (aa described above) with one or more farcber nuclide sequence „ 

Z^I s ~; Prcferab,y - in such - - - «« 

~ ^ C — <* be-ow) to «he nuCeotide sequence of me 

aacleoride fusion encodes a protein fusion as described belorv) 

nuc, ■„,! a " 0,her OT " ,0dime '"' *" inVen,i0 " reUte «° " — — — * against a 
nucleoode sequence of the invention. 



-7- 



Chaguturu et aj. 

Docket No.: 60301-USA-PROV1 



PATENT 



The „„cleic acids of the Invendon may , ls0 be in me form 
agam a, funher described ^ ^ ^ ^ » 

-npnse at leas, one nucleotlde ^ of ^ * » 

" melMM! «*~ * — « *— • Perse, as describe be,„ w . Such ge „ eljc 

c^ raayalsobein afonosuitablefortransformadon of ■ 
- . - aform sultab.e for into to „ DNA Qf ^ 

it r m a s " iBb,e independem repMca,ion ' - 

«~ « ,„ panicular , fc veclor may be m expressjon j >•; ^ 

d- can prev.de for egression „ tlM „ „ ^ (e g ,„ . 

y ^ *■ — — —**-« . -uCeodde sequence of 
«.e,„ve„uo„,sa ls o refer ,ed l „ h e f e in asa re eo ml>ln a„ t , x p ress , onvector . 
construe* wiU a,so be referred to herein as • W e ^ .^JT 

which:,,~ em ^^ ■ 

•) ». nucleodde sequence of the invention; operably connected to* 

b> one or more negnlatory Cementa, such as a promoter and optionaHy a suitable 

terminator; 
and optionally also: 

c, one or more further e,eme„ B of ge„«ic construe* ^ ^ sc; „ ^ fc Krms 

conned" have the metudngs indicated herein be,ow. . 

As me one or more "further elements" referred to above, the genedo constrectrs) of 
dte mvenbon may genera,,, contain one or more sui-able regu, a ,ory element (sucn a a 

ie!T j 5 ° < " K, " CM ' ,K,der ^.ion marker, expression markers or reporter 

■ntegratton. T^e and omer auitabre Cement* for such genetic _* W|1I be dear „ 
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■he «m person, and raay for instaIlce ^ upQn fc ^ 
mbended he. cel, or boa, organism; fc manner „ wh|ch ^ 
.nv e „ I ,o„of i „ t e re s larete beexp resS e d(e . g . viaconstitutivelrans . entor . ndu 
expression); and the transformation technique to be used. 

Preferably, in the genetic cons^cs of nV invention, the one or mom taher 

oTr " I T"*" " <» rf *• — -* 

o*er, by which . genera,,, mean, mat Utev a, in a mncdona, relationship w|m ^ 

other. For mtdance, a promoter is considered -op^Hy linkea - ,„ . ^ 

said promoter . ab ,e to initiate or others conn., or rebate *. or m 

being under Ok control of said promoter) 

G«nera, ly , when two nudeodd. sequences a. operab.y «„ ked . ,hey win be in the 
same ortentabon and usuaily a,ao in me same tending fame. Tbey wi„ usually a,so be 
esse„„al,yeontig U o us ,a„ho«ghU,ismay^„„ t be re ,„ ire d 

Preferably, the opdona, fnrdter elemen K of the genetic conaducds) use d in fc 
venbon nreauch ma, tbey are capab,e of providing dteir intended biological function in 
the intended host eel, or host otsanism. trunetionin 
For instance, a promobtr, enhancer or terminator shon,d be -operate in me 

orboato^ia™. by which i» mean, d,, (for exam^e, said p.ler 
the expression of a nucleotide sequence a » 

■inked (as defined above, ^"^ " e & " C0< ""* «° " is opembiy 

a,» h "t t Prom ° Kr ^ " e 3 COnSti '"" Ve Pr0m ° Mr «• - P">".".er and may 

T' 1 ' 8amSra - 0rSUCh ' ha,it(0 "">^ for expression inaspeeificcei, 

basue, organ or par, of a multicellular host onanism 

onamote 50 " 16 7 UC "' a " 5 ' Prefe,TOd Prom ° ,M! ' nC,U<fe ' - - *— * -nadbmve 
promoters, such as cytomegalovirus ("CMV), Rous sareoma virus ' 

40i'"<?V4iym uu ^ KC>V a simian virus- 

B oJhT )> I 0reXamPte - PSVLSV * > ^ P -"'«"^P-aion Vector (Pharmacia 
B,o,ech .ne. Piscary. NJ), or herpes simplex virus fw, forBlp J io „ „ 
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mammalian cells or insect constitutive promoters such a th, ; * 

V'uniuiers sucn a the immediate ear y baculoviniQ 
promoter described by Jarvis et al Method • i . °acuiovirus 

y et ah Methods in Molecular BiologyVol. 39 Baculovirus 
Expression Protocols ed C Richards « ^'ovirus 

cu. ^. Kichardson. Hamana Press Inc., Totowa NJ 1QQS ui - 

Conation, Carlsoad, '" *™ <S "*"~ 

A selection marker should be such thnt 4> 

11 a,,ows - , e - un der appropriate mien-inn 

ha, ha no oeen (successfulIv) ^ 

oT 8 (GIBCO IrlT th ri atPrOV ' de reSiSta " Ce agai " S1 an,H,i0 ' iCS (SUCh «» ^cin or 
^ ' " ** *- *- hosteel, or hosl organism to ^ " 

medna^t™*,, forsurviva , of menon-t^formedcells oror8anisms 

it tlkJttoalT'^T' S '' 0U ' d ^ ^ " intt "ded host cell or host organism - 
allows for me desned pos,- t „,„ s la„ onaI or suoh . 

r.Tr may ais ° ai,ow ,or ^ °' ~ ^ - - As 

el or Kos. organism. includlng , bul „ ^ _ ^ ^ ^ 

loader( IMV ), and a maize chlorotie mottle vims leader CMCMV) 

— — ~ 
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_ some ptefen*. bu, Mn . Iiroldng exmlples inc]ude fluorescent such 

as OFP, anttbody recognition proteins , for example VJ ^ _ 
■n vectcaa and anybodies supplied by .nvihogen, „, purlficalion affinity ^ 

whtch allows for purification on methotmxate column, or markers which allow for 
select™ of cells expressing ,be gene such as the K coU beta-galactosidase gene 

For some non-limi ( i„g examples of me pT.mo.ers, selection markers, leader 
sequences, expression marker* and farmer Clemen* ,ha< may be pmaen, or used in me 
genetic constructs of*, invention . s „ c „ as tern.inah.rs. transcriptional or national 
enhancers or integration facto. . refers is made to the genial handbooks such as 
Sambt^k e. al. and Ausube. e. al. memion*, above, to W.B. Wood e, a,„ TOmoWe 
<*•»**«» *t—. Cold Spring Harbor Laboratory P^ss (, 988) a „ d Dx . Riddle „ 
•I.. C. ELEOANS //-, Cold Spring Harbor Laboratory Pmaa „ 997); as we| , „ „ , he 
examples that are given in WO 95/07463, WO 96723810. WO 95/07463. W095/2, 19, 

■5 WO97/ I l094.W O 97/42320,WO9SV06737.W O 9 M 1355,U.S. P a te „.6.207.4,0 „s 
Paten^^andEP, 085089. Other examples wil, be clear to the skilled pe re „„' ' 

A " 0 ^™bodi™"'of.h.i„v=„fi„n re , atesK>ahostceUorhostorgaii . smthai 
has been hansformed or contains with a nucleotide sequence, with a nucleic acid or with a 
genettc construct of the invention. TV invention alao relahta to a host cel, or hoa. 
» orgamsm tha, expresses, o, (a, leas.) is capable of expressing (e.g. under suitable 

eondtttons). an amino acid sequence of the invention. Collectively, such host cells or hoa, 
organ.™ „,„ also be referred to here* as •to,*^,^^ 

The host cell may be ,„, suitable (fitnga!, prokaryotio or eukaryotic) eel, or cell 
line, for example: 

- a fungal cell, including but no, limited to cells from species of Ape^fc and 
Tnchoderma; 

- , yeas, cell, inCuding b„, not iimited ,„ c* from species of Kluy^ro^s or 
•*» Saccharomyces; 



- 11 - 



Chaguturu et al. 

Docket No.: 60301 -US A-PROV1 PATENT 

- an amphibian cell or cell line, suc h as Xenopus oocytes. 

In one specific embodiment, which may particularly useful when the nucleotide 
sequences of the invention are (to be) used in the discovery and development of 
msecfcidal compounds, the host cell may be an insect-derived cel. or ce.l line, such as- 

- ceUs or cel. lines derived from LepUloptera, including but not limited to Spodoptera 
SF9 and Sf21 cells, 

- cells or cell lines derived from Aphis ; 

- cells or cell lines derived from Drosophila, such as Schneider and Kc cells- and 

io from Hehothis virescens. 

The host cel. may also be a mammalian eel, or eel, line, including but not limited 
to CHO- and BHK-cells and human cells or cel. lines such as HeK, HeLa and COS 

The host organism may be any suitable multicellular (vertebrate or invertebrate) 
organism, including but not limited to: 

* - a "~-'"d i „ 8talno n imitedtonemaKKtesfomlh enusCae 

such as C. elegans, 

- an insect, including but not limited to species of Aphis, Drosophila, Heliothis, or a 
specific pest species of interest (such as those mentioned above); 

- other well known model organisms, such as zebrafish; 
20 - a mammai such as a rat or mouse; 

Otter sn itabl e host ce lls or h„ s , organisms will be dear „ ^ ^ 
example f rom handbooks and ^ app|ica , ioi|s ^ 

a mul „ce,,n,ar organism, i( may expresMd throughou( ^ P 

» one or ■„ speciflc cc„s, .issnes, „.g ans or ^ mereof , for examp , e J 
under .he oonno! of a ^ „ ^ for ^ ^ ^ ^ 

The nudeoride seqnenee nay als o be expressed daring „„ ly a specific 5lage of 
d -'°P-»'o^*e y e,eof,heho St ce 1 lorh Mt ^ anism , winforexamp|e 8 

ex P re SS ,o„ander 1 heco„ tro .ofapro ra()tt r t ha. is spec i ficf OTS a i d stag eofdeve l op m en 1 or 
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life cycle. Also, as already mentioned above, said expression may be constitutive 
transient or inducible. 

Preferably, these host cells or host organisms are such that they express, or are (at 
least) capable of expressing (e.g. under suitab.e conditions), an amino acid sequence of the 
invention (and in case of a host organism: in at least one cel., part, tissue or organ thereof) 
The mvention also includes further generations, progeny and offspring of the host cell or 
host organism of the invention, which may for instance be obtained by cel. division or by 
sexual or asexual reproduction. 

In yet another aspect, the invention relates to a nucleic acid, preferably in 
(essentially) isolated form, which nucleic acid encodes or can be used to express an amino 
ac.d sequence of the invention (as defined herein), and in particular the amino acid 
sequence of SEQ ID NO: 2. 

The amino acid sequence of SEQ ID NO: 2 may be isolated from the species 
menfoped above, using any technique(s) for protein isolation and purification known to 
one skilled in the art. Alternatively, the amino acid sequence of SEQ ID NO: 2 may be 
obtamed by suitable expression of a suitable nucleotide sequence - such as the nucleotide 
sequence of SEQ ID NO: , or a suitable mutant thereof - in an appropriate host cel. or host 
organism, as further described below. 

In another aspect, the invention relates to a protein or polypeptide, preferably in 
(essentially) isolated form, said protein or polypeptide comprising an amino acid sequence 
of the mvention (as defined above), in particular the amino acid sequence of SEQ ID NO: 

In a broader sense, the term "amino acid sequence of the invention" also 
comprises: 

- parts or fragments of the amino acid sequence of SEQ ID NO: 2; 

- (natura! or synthetic) mutants, variants, aUeles, analogs, orthologs (herein below 
collect, vely referred to as «anab gs ») of tne amino acid sequence of SEQ ID NO: 2- 

- parts or fragments of such analogs; 

- fusions of the amino acid sequence of SEQ ID NO: 2 (or a part or fragment thereof) 
with at least one further amino acid residue or sequence; 
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- fusions of theamino acid sequence of a „ ana , og (m a ^ ^ 

least one further amino acid residue or sequence- 
in which such mutants, parts, tagments or fusions are ^ ^ ^ ^ 

5 „ f ,K r "°™'"° "^^"^ ^ *-«°»" <.■«> comprises "immatute" forms 
of me abovemenbon* amino acid sequences, such as a pre, pro- or prepro-f„™ s or 

^aw^u.nu.i.^erae^ . Also, the amino acid sequences of the invention 
may have been subjected to post-transtationa, processjngor 

ependmg upon thehostcel, or host organism ^ loexpress orp Jf^^ 
■0 sequence: or ma y be othe™ise modifted ( e.g. b y chemica, teehniques tavm per . in £ 

E «^ofpa«aorfr,8me„ K „f t heami™,acid S eq„eneeof S EQ I DNO- 2 ora 
part or^entof a (na^ra, or synthetic, anaiog thereof mntan, „ ereof in e, ud e, but' a. 
not limited to, N- and C- truncated amino acid sequence. Alao. two or mo re parts or 
fragments of one or mote amino acid sequences of toe invention may be suitably 
combined to provide an amino acid sequence of the invention 

amino T ra ? anami " 0aCidSeq,,e " Ce0f ' 1 ' e '" Ven,k '" haSal ^<>f'''-' '00 
ammo acds preferably a, .east 250 amino acids, « preferably „ _ ^ 

• n u : v t of wmos ' 2 -°° o amfa ° -* « — 

» more preferably at most 750 amino acids. 

^^•^-'■^orfragmenUwiHbesuchthatdteyeompriseatteaa.one 
conbnnous sbeteh of a. leaa, 5 amino aeida, preferab.y a. .east .0 amino acids, more 

refetabiy a, tet 20 amino acids, even « preferably more [han 30 ^ 
amino acid sequence of SEQ ID NO: 2. 
» fn particuhtr, any pans or fra^enu as described herein m such that they (a, least, 

compr.se the active or cataiytic siK of the co„eapondi„g amino acid sequence of . e 

As w. U be clear to the shiUed pe™,, such p.,. or fin<j ~ 

™ — *« «*— t- SenentUy deacribed below, and (wl said par. J 
fragment , a provtded in crystalline form) in X-my cryst.ll„ era phy. 
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Also, it b expected that - based upon the dbctosnm herein . , he mM 
be ab,e to tdendfy. derive or is o,a,e « ■ Wogs ,. (is ~' 
ac. se^uettee or SEQ ID NO: * Sneh mutan* ^ „. derjved ^ ^ 

o„ the same spaces <forexa mp ,e f™, aa individua, of adiflemn, strain or line J ^ 
ba,„o ,, m ,^ K)mu ^ srainsor „ TCS);orfromfindjvitoiso0ote --"d^ 

example, sac ana.ogs cooId ^ d ^ ^ fc ^ ^ ^ 

be ab,e toprovdeordedvesyndtedc "^ogs- (as mendon* above) of the Lino 
sequence of SEQ ID NO: 2. 'me ammo 

Prefenddy, aay mutants „ ^ ^ ^ 

of .be stotetm* characteristics or ^ referred ^ P «* 

sequences of SEQ ID NO: 2. 

■ha, bave a degree offence Hendry, « fc araino ac ,„ feve , ' 
of SEQ ID NO: 2 of a, ^ 30 *. prefer, _ ^ _ p ^ 

se.,ae TO e°a„! i r" ,OSe; T ^ ^ ' *- — 

2°<™ and the ammo ac,d seance of SEQ ED NO: 2 may be eaiculafcd by dividing 

^ «— «*— -id residues i„ thegiven a mi „o aeid se^enee that are £j£ 

2 " y *' ^ " Umte *" *» acid residue,, m lhe give „ amim Kjd 

^ '°° % ' * - h «— • -tatafe. oraddidoo of 7 

am.no acd msidue - compareC to the seouenee of SEQ ID NO: 2 - is considered as a 
difference at a single amino acid (posidon). 

Altomadveiy, «,e degree of seonenee identity may be caienbted using a known 
computer program, such as those mendoned above. . 

caliC • A,S °' S " Ch Se<,l " !nCe iden, " y " ami "° ^ M ™» -» •* account so- 
died e nservadve amino .eid substitobon,., whicbam we,, known in „e .„ fo 
exampte from OB-A-2 357 768 . WO 98 « 9 , 85 , wo ^ and WQ „ ^ 
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15 



20 



25 



(prefer, types or combination of such substitutions may he ^ 0 „ „„ ^ 
pertinent teachings from the references mentioned in WO 9g/49185 

Also, preferabiy. any analogs, pare, or fragments as described herein will have a 
bmlogrcal activity „„ is easen.ia.ly similar to the biological activUy described above for 
■ ^~ f ^ roNO ^--«^<*«^.0%.p rc fe ra b,y MI ea S , 3 0* 

B is also within the scope of the invention to nse , fusion of an amino acid 
sequence of the invention (as described above) „i„ on. or mom further amino acid 
sequences, for example to provide a protein fusion . Generally , ^ ^ 
obtained by actable expmasion of a suitable nucleotide sequence of the invention - , uch „ 
a su,tab,e fusion of a nucleotide sequence of ,he invention with one or more further,^ 
sequences - ,„ an appropriate host ceU or bos. organs, f urther imM ^ 

One particular embodiment, such fusiona may comprise an amino acid sequence of 
the mvennon losed with a reporterprotein such as g,„ ttUli one S-tiWemse cmU 
^"fl™pro to „ C X, P 0,w f e raseor>nollKrfluon!scen • 
w. be dear to the Med person, such fusions may find particular use in expression 
analysis and similar methodologies. 

re,H I ^ emb ° diraent - fUSi °" P *" ner " e " — 0°« or 
restdue that may be used i„ purification of me expressed amino acid sequence for 
exampie using Mly techniques ^ ^ ^ ^ 

sa,d sconce or residue may be removeo (e.g. by chemical or enzymatic, cleavage, to 
prov.de the nucleotide sequence of the invention (f or tbia „ the seance or residue 
ma, option,,,, be ,i„ k ed to the amino acid sequence of tite invention vial Ceavabl Tnter 
sequence, Some prefened, but non-limiting examples or such residues are multipL 
histtdine residues and glutatione residues. 

aef •. 1 7 Pref ' ! ' Ied • bM n0n " ,iD,iti " S "» Such fusi °" a biological 

acvtt, that ,s essentia,,, simitar ,„ ,he bio,o g ica, activity described ifcove 

sequences of SEQ ID NO: 2. i.e. to a degree of at ,eas. ,0%. pmfemb.y at ,eas. 50 % more 
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3 characteristics or conserved features: 

For the gene Aphis gossypii: SEQ ID NO' I isaeniua 
the open reading fame- and SEO m Mn , ^ encompassing 

P ng name, and SEQ ID NO: 2 ,s the protein encoded by SEO ID NO 1 

By aoalogy to other OADs, it is ,i k el, ma, „e (imcttona. protein is monomeric See 
e.g.. Hannan and Ha„. In Comparadve MoieooiarNenrobioiogy, Y. Pichon ,993 
It. BirkhnaserVerlag Basel Switzerland). Sy. r. Pichon, 1993, 

On ,he basis of the above, and although me invenUon is no, specify limited to~ 
any specific exp.ana.ion or mechanism, the nneieotide aequencea _ amin0 ^ " 

sequences have (biCogicaOaedvity. adecarboayiase. mpa^uw, thepreaen, 
.nventt™ has shown aedvity as a decarboxylase Don, insects of ^ ^ 

itir ,ea,hoppers ' wwttflies ' ^ - - >- - - — £T 

adapted to piercing and sucking. 

stand d^ U kn<>Wn in bi0 " >SiCa ' aCaV " y ° f ki " d te — « I "sing 

.and,rdas S ay,eohnioues(aee L Cozzani,A„aIytfea IB iochem.. (1 970, 33 pp » ■ ,„. 
Scr,vene,al.,Analydc,IBiuchem.,(1988) 170 Do 367 37, » 
20 Utters, (1980), 13 (815) p„ , 333 ,L „ ; """""^ " ^ A""*"" 1 

PP 201 205 G J ' . ,333 " l344;Heer2eaa, - A "*«<=alBiochem., ( ,990),,85, 
L (To ff 7 ^ BOW "- W Vdl. <4, No. 6, pp. 

"'ad, a," 6 and ' W "' " Neurochem - (,976) - Vo1 27 - » «"* T ~y 

e, a , DoUad, Akademi, naulc SSR, (1972), Vol. 205, N„.3; and Rosenberg e, a, 
Analytical Biochem.. (1989), 181, pp. 59.55). * " 

M of hvb emb0dime "'° f .0 a nucleic acid probe that is capable 

anngeney.praferablyundereomlittonsofhighsttingeocy.andinparttcularnJer^ 

stringent conditions (all as described above) such nue lm , M ! 

used for deie«m„ „ • ,• nucleohde probes may for instance be 

u»d fo detecting or , soJatl „g . nucleol|de Qf fc . 

- amplifying a nuclide sequence o, the invendon; a„ using Uniques k „ow„ per ae for 
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which reference is agal „ made „, to hand()ooks ^ • 

Ausubeletal., mentioned above. 

«*« « be used forde«ecti„ s „r isolating Mot her nndeotide sequence 
of . e ™, such a nucleotide^ „„, usua „ ¥ havea „ 

alTr an<,Preferab ' y 20aM80 ™«. When used as apriLT 

an, location, such a nU c,e otkte probe „„, „ ave , ^ £ ~ 

nuclides, and preferably between 20 and 40 nudeotidea 

nucleotid^' SUCh ProbCS * deSig " ed * «*« a 

"™^-ce„r aml „oacid« q „en«„f U ,e i „ ve „ Uo „. andi „^ |ar J 

>n a further aspect, ,he invention re, aKS u> methods for pn!pari „ g maams ^ 
^-"—ofthenuCe.tideac.ncesofOtepresen.invendon. 
obtained m " ,a " K ° f ™° ° f ""l— *«— ma, he 

- consfrnction of a DNA tibrar, ft™ the species of .ntnreat in an appr o pri ate 

«c™.-t^., Urtlffal , 

» ■ — onofa^nbrnrvW^apeciesofin^tinanapproplr 

ve ttc (aa described below, or „ it h . nucleotide „ fc "» 

followed by cDNA synthesis using reverse transcriptase- 
25 or by any other suitable methodfs) or technknnM >. 
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Techniques for generating such synthetic sequences of the nucleotide sequences of 
the present invention will be clear to the skilled person and may for instance include but 
are not limited to, automated DNA synthesis; site-directed. mutagenesis; combining two or 
more parts of one or more naturally occurring sequences, introduction of mutations that 
lead to the expression of a truncated expression product; introduction of one or more 
restriction sites (e.g. to create cassettes or regions that may easily be digested or ligated 
usmg suitable restriction enzymes), and the introduction of mutations by means of a PGR 
reaction using one or more "mismatched" primers, using for example a sequence of a 
naturally occurring GPCR as a template. These and other techniques will be clear to the 
stalled person, and reference is again made to the standard handbooks, such as Sambrook , 
et al. and Ausubel et al., mentioned above. 

The genetic constructs of the invention may generally be provided by suitably 
imkmg the nucleotide sequence(s) of the invention to the one or more further elements 
described above, for example using the techniques described in the genera, handbooks 
such as Sambrook et al. and Ausubel et al., mentioned above. 

Often, the genetic constructs of the invention will be obtained by inserting a 
nucleotide sequence of the invention in a suitable (expression) vector known per se. Some 
preferred, but non-limiting examples of suitable expression vectors include- 
- vectors for expression in mammalian cells: pSVL SV40 (Pharmacia), pMAMneo 
(Clontech), pcDNAS (Invitrogen), pMClneo (Stratagene), P SG5 (Stratagene), EBO- 
P SV2-neo (ATCC 37593), pBPV-, (8-2) (ATCC 37. .0), pdB PV-MMTneo (342-12) 
(ATCC 37224), pRSVgpt (ATCC37199), pRSVneo (ATCC37I98), P SV2-dhfr 
(ATCC 37146), pUCTag (ATCC 37460) and 1ZD35 (ATCC 37565)- 
vectors for expression in bacterid cells: pET vectors (Novagen) and pQE vectors 
(Qiagen); 

- vectors for expression in yeast or other fungal cells: pYES2 (Invitrogen) and Pichia 
expression vectors (Invitrogen); 

OMT/V^ eXPrcSSi ° n Ce " S: PB ' UeBaCn ( ' nVi,rOSe * <*" »-~0. 

pMT/V5His (Invitrogen). 
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In a further aspect, the invention reJates to methods for transforming a host cell or 
a host organism with a nucleotide sequence, with a nucleic acid or with a genetic construct 
of the mvention. The invention also relates to the use of a nucleotide sequence of a 
nucleic acid or of a genetic construct of the invention transforming a host cell or a host 
organism. 

According to one specific embodiment, the expression of a nucleotide sequence of 
the mvention in a host cell or host organism may be reduced, compared to the original 
(e.g. native) host cel. or host organism. This may for instance be achieved in a transient 
manner using antisense or RNA-interference techniques well known in the art, or in a 
const.tutive manner using random, site specific or chemical mutagenesis of the nucleotide 
sequence of the invention. 

Suitable transformation techniques will be clear to the skilled person and may 
depend on the intended host cel. or host organism and the genetic construct to be used 
Some preferred, but non-limiting examples of suitable techniques include ballistic 
transformation, (microinjection, transection (e.g. using suitable transposons) 
electroporation and lipofection. For these and other suitable techniques, reference is again 
made to the handbooks and patent applications mentioned above. . 

After transformation, a step for detecting and selecting those host cells or host 
orgamsms that have been successfully transformed with the nucleotide sequence or genetic 
construct of the invention may be performed. This may for instancebe a selection step 
based on a selectable marker present in the genetic construct of the invention or a step 
involving the detection of the amino acid sequence of the invention, e.g. using specific 
antibodies. 

The transformed host cell (which may he in the form or , stable cell line) or host 
organisms (which may he in the form of a stable mutant line or adain) f OIm further aspects 
ot the present invention. 

In yet another aspect, the invention relates to methods for producing an amino acid 
sequence of the invention. ' 

To produce or obtain expression of the amino acid sequences of the invendon, a 
^former, hos, cell or dansformed host onanism ma, general., he ke* maintained oc 
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cuitered under candid such thM fc (desired) ^ ^ 

totally depend upon „e no5t M „ or ^ organjsm ^ ^ ^ ^ ^ ^ 

Agatn. tefcrence i, made to the handbooks and pafcn, applications mention* above ,„ * 
paragraphs on the genetic constntcta of the invention. 

Generally, eutable conditio „ s may ^ ^ ^ ^ 

presence of a suitable source of food or suitable not ri«„ B , u!e of J, suitab|e ' 
^-^°P«-"y^P^of. sui « ab ,e ind » =i „ g ^ orMra ^ d 
when me nucleotide sequences of me invention are under ,he contio, of an inducible 
promoter); a„ of whicb may he aelecfcd by .he skilled petaon. Again, under such 
condntons, «he amino aeid sequences of the invention may he exposed in a constirutive 
manner, ,n a tianaient manner, or only when suitably indueed. 

It will also be elear to the akilled person that me amino acid sequence of the 
— may < fltst ) be generated in m immatute form (as mentioned above), which may 
then be Rented ,0 poa.-tiansiationa, modification, depending on the hoal cel, or hoa. 
organised. Also. Ute amino acid sequence ofthe invention may be giycosylated 
agatn dependtng on the host cell or host organism used. 

The amino aeid sequences of the invention may then be isoltaed from the host c.,1 
or o, o or from the medium in whieh said bos, cel, or boa, onanism waa 

cultivated, ustng protein i sol a« 0 „ a „d purification techniques k„ 0 „ n pe r K . such „ 
preparative, chromatognaph, and electrophoresis techniques, diffenantia, pn.ipitation 

rrr r hniques <e * usine a ~ — - ~ — 

wtti, the ammo actd sequence of the invention) ^ preparative immuno|ogica , ^ 

0.e.us,„g antibodies ag«„ stth e amino aeid aeqneneena be ia„,a,ed) 

.n one embedment, tine amino acid sequence thus obtained may a.ao be used to 
genera* a„„bod,es specifically agains, a,id sequence or an antigenicpar, or epilope 

monoc, 1 " 7 ^ b ? diraen '• ** PrSSent i " Ve '" i0n ^ '° «* «-p,e 

monoclonal and polydona, antibodies, mat ate gene^ specifically against amino acid 
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*m-m of the pre.cn, invendon, preferably SEQ ID NO: 2, or an ana,„ 8 , variam. nUele 
ortnolog, part, fragment or epitope thereof. 

Such antibodies, wKich form a further aapec of ft. invention, may be generattd „ 
a manner known per tto. fo, example as described in GB-A-2 357 768, USA 5 693 492 

WO95/32734,WO96 Q 3 882 ,WO9 8TO 4 5 6,WO 98 /4,633a„dWO9 8 /4 9 306: Often but 
no. exclusively, sncb rae ,bod s win involve as inlranni2ing . bmmmm ^ mt ^ ^ 

d. ^perttnentami no acid sequent of.be invention or an immmgcnic . 
a specfic ep,«ope), ,„ amon nt(s) and according ,„ a regimen such tha, antibodies against 
-* am.no acid sequence are raised, and than harvesljng ^ ^ g 

e. g. from blood orserum derived from said host. 

For insumce, polyclonal antibodies can be obtained by immunizing a autable host 
aucha S ag^mbb,., a heep.m, pi g ormouse ^ (an ^ o0aiiaminoac 
das mvenuon. op.ion.lly „,„ the use of . ^ 

!zr r . hen,ocyan ' n) or an "* " 

hydroa.de or a ,m„ar mmeral gel, oc keyhole limpM „, „ ^ 

an stance. After a auiteble immune response baa been mis* (lBlla „y witmn ,. 7 ^ ^ 

-fed- can be isolated ftom blood or aemm taken foam the immuniaed animal In a 

manner known per se, which „pti„„ all y may involve , sffip of ^ ^ 

desued properties (i,. specificity, using koow „ imraunoassay % for 

reference .a again made to for instance WO 96C3882. 

Monoclonal audbodies may for example be ptoduced using condnuous cell lines in 
culture, .ncluding hybridoma-based aid similar techniques, again essentia,,, as described in 
dte above c.ted references. Accordingly, ce„s and cel, lines d,a, preduce monoclone 
ant.bod.es agams. an amino acid sequence of me invention fom, a further aspect of the 
mvenuon. as do methods „ producing Mtfbcdies agata 

mve,ho„, which medaods may genemlly involve cultivating such a cel, 1 isolating 1 
ant.bod.ea ftom meculture or medium, again osing technlTues know „ perse 

FfahV, ^7™"" «•*" *• "*» — -iuences of me invendon (such as 

TV*. Fab and Fab ftagmena, may be obteined by digestion of an anhbody with pepsin or 
another protease, reducing diaulfide-llnkagea and .reabuen. with papain and a reducing agen. 
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^ expresses sac . ^ acid s _ may alsQ J 
S develop compoands or 01her te0I5 ^ can m ^ lafe J or 

an omerwtse Into™* w ith . *e » iM aci d ^ of the invemion ■ ~ 

-no ac,a ae^em* of me ,„ ventio „ wi „ serve m a ^ ^ interacto t 
compound or factor. 

have I, 1 " , '" 8 ^ - WHI 

defin..™ 8 ,ve„ in WO 98*6737. r^,,, . modldator „ . „ 

15 "»'»°l»i.calac 0 vi ly „f a „ amin(Jacidsequenceofthe . nvMi . oii) 

no*, a,™ vto (e . g . „ ^ of m ^ or ^ ^ 

modUanon o y a compound or factor Ura, U kmwn to modu , aK ^ ^ 
compoond or factor may fc ^ ^ _ ^ 

20 vetennar), or pharmaceutical use), srocnemical, 
For example, the amino acid sequences, host cclia or host organisms of me 
■nven on ma y he ased as par, of an nssa, or screen tha, raay „ J a j£ 

» of mo^ino aoid setptence of ma invention, such as a p n ' mary 
.screen ased ,o .dendf, modaiarors of me tacge, f rom . m « libmy of J, ^ J, * 

screen £TT T ^ * ^ * " » " — - 

screen, winch w„I gene ral | y inyoln bl „ di „ g of lhe „„ or J 

30 Potential modulator for the tamer fh.„i„ t , . 

me targe, (herem below also referred to a5 ^ chemfcar) „ 
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target, upon which a signal generated by said binding is measured. Suitable techniques for 
such ^screening will bectear to the skilled person, and are for example described in 
Eldefrawi et a.,(,987). FASEB J., Vol.l, pages 262-271 and Rauh et a.., (.990), Trends 
m Pharmacol. Sci., vol. I . , pages 325-329. For example, such an assay or screen may be 
configured as a binding assay or screen, in which the test chemical is used to displace a 
detectable ligand from the target (e.g. a radioactive or fluorescent ligand), upon which the 

amount of ligand displaced from the target by the modulator is determined. 

Such an assay or screen may also be configured as a cell-based assay or screen in 

wh,ch a host cel. of the invention is contacted with or exposed to a test chemical, upon 

wh.ch at least one biological response by the host cell is measured. 

Also, such an assay or screen may also be configured as an whole animal screen in 

wh,ch a host organism of the invention is contacted with or exposed to a test chemical 

upon which at least one biological response (such as a phenotypical, behavioral or 

phystological change, including but not limited to paralysis or death) by the host organism 

is measured. 

Thus, generally, the assays and screens described above will comprise at least one 
step ,n which the test chemical is contacted with the target (or with a'host cell or host 
organ.sm that expresses the target), and in particular in such a way that a signal is 
generated that is representative for the modulation of the target by the test chemical. In a 
further step, said signal may then be detected. 

Accordingly, in one aspect, the invention relates to a method for generating a 
s.gna. that is representative for the interaction of an amino acid sequence of the invention 
w.th a test chemical, said method at least comprising the steps of: • 

a) contacting the amino acid sequence of the invention, or a host cel. or host organism 
contammg or expressing an amino acid sequence, with said test chemical, in such a 
way that a signal may be generated that is representative for the interaction between 
sa,d test chemical and said amino acid sequence; and optionally 

b) detecting the signal that may thus be generated. 
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In another aspect, the invention relates to a method for identifying modulators 
and/or inhibitors of an amino acid sequence of the invention (e.g. from a set or library of 
test chemicals), said method at least comprising the steps of: 

a) contacting the amino acid sequence of the invention, or a host cel. or host organism 
containing or expressing an amino acid sequence, with a test chemical, in such a way 
that a signal may be generated that is representative for the interaction between said 
test chemical and said the target; and optionally 

b) detecting the signal that may thus be generated, said signal identifying the modulator 
and/or inhibitor of said amino acid sequence. 

Accoridngly, the present invention provides methods of identifying a modulator 
and/or inhibitor of a Henupteran GAD protein activity, m pre f erre d embodiments, the 
henupteran GAD protein used in the methods has an amino acid sequence selected from 
the group consisting of SEQ ID NO: 2, a mutant thereof, and a fragment thereof. In some 
embodiments, the nucleic acid sequence that encodes the hemipteran GAD is SEQ ID NO- 



A test chemical may be part of a set or library of compounds, which may be a 
diverse set or library or a focussed set or library, as will be clear to the skilled person The 
libraries that may be used for such screening can be prepared using combinatorial 
chemical processes known in the art or conventional means for chemical synthesis 

The assays and screens of the invention may be carried out at medium throughput 
to h,gh throughput, for example in an automated fashion using suitable robotics In 
particular, in this embodiment, the method of the invention may be carried out by 
contacting the target with the test compound in a well of a multi-well p.ate, such as a 
standard 24, 96, 384, 1536 or 3456 well plate. 

Usually, in a screen or assay of the invention, for each measurement, the target or 
host cel. or host organism will be contacted with only a single test compound. However it 
.s also within the scope off the invention to contact the target with two or more test ' 
compounds - either simultaneously or sequentially - for example to determine whether 
said combination provides a synergistic effect. 
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Once a test chemical has been identified as a modulator and/or inhibitor for an 
amino acid sequence of the invention (e.g. by means of a screen or assay as described 
hereinabove), it may be used per se as a modulator and/or inhibitor of the relevant amino 
acid sequence of the invention, preferably, an amino acid sequence of SEQ ID NO: 2, a 
mutant thereof, and a fragment thereof, more preferably SEQ ID NO: 2 (e.g. as an active 
substance for agrochemical, veterinary or pharmaceutical use), or it may optionally be 
further optimized for final use, e.g. to improve properties such as solubility, adsorption, 
bio-availability, toxicity, stability, persistence, environmental impact, etc.. It will be clear 
to the skilled person that the nucleotide sequences, preferably SEQ ID NO: 1 , amino acid 
sequences, host cells or host organisms and methods of the invention may find further use 
in such optimization methodology, for example as (part of) secondary assays. 

The invention is not particularly limited to any specific manner or mechanism in or 
via which the modulator and/or inhibitor (e.g. the test chemical, compound or factor) 
modulates, inhibits, or interacts with, the target (in vivo or in vitro). For example, the 
modulator and/or inhibitor may be an agonist, an antagonist, an inverse agonist, a partial 
agonist, a competitive inhibitor, a non-competitive inhibitor, a cofactor, an allosteric 
inhibitor or other allosteric factor for the target, or may be a compound or factor that 
enhances or reduces binding of target to another biological component associated with its 
(biological) activity, such as another protein or polypeptide, a receptor, or a part of 
organelle of a cell. As such, the modulator and/or inhibitor may bind with the target (at 
the active site, at an allosteric site, at a binding domain or at another site on the target, e.g 
covalently or via hydrogen bonding), block and/or inhibit the active site of the target (in a 
reversible, irreversible or competitive manner), block and/or inhibit a binding domain of 
the target (in a reversible, irreversible or competitive manner), or influence or change the 
conformation of the target. 

As such, the test chemical, modulator and/or inhibitor may for instance be: 

- an analog of a known substrate of the target; 

- an oligopeptide, e.g. comprising between 2 and 20, preferably between 3 and 15 
amino acid residues; 

- an antisense or double stranded RNA molecule; 
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a protein, polypeptide; 
- a cofactor or an analog of a cofactor. 

The test chemical, modulator and/or inhibitor may also be a reference compound or 
factor which may be a compound that is known to modulate, inhibit or otherwise interact 

hat ,s generally known to .odu.ate, inhibit or otherwise interact with other members from 
t e general class to which the target belongs (e.g. a known substrate or inhibitor of said 
class). 

Prefembly, however, the test chemical, modulator and/or inhibitor is a small 
motecule, by which is mean, a molecular endty with a molecular weigh, of less man 
1.500, preferably less than ,,000. This may for example be an organic, inorganic „ ' 
organometallic molecule, which may a, s „ be in me form or a suitable amt, 5uch as a water- 
soluble sa,.. The term "small molecule" also covers complexes, chela.es and similar 
molecular entities, as long as .heir (,„,a„ molecular weigh, la ,„ me range indicated above 

As already mentioned above, .be compounds or factors ma. have been idendfied or 
developed as modulators and/or inhibitors of the amino acid stances of me invention 
preferebiy, an amino acid sequence of SEQ ID NO: 2, a mutant mereof, md a fagmenl ' 
■hereof, more preferably SEQ ,D NO: 2, (and pmcunmt, for auch compounds, may be 
useful as acive substances in the agrochemical, veterinary or phamtaceutica, fields, for 
example in the prepanuidn of agrechemical. veterinary or pharmaceutical composes 
and bom such modulators aa well aa compositions containing ltan funher of ^ 

invention. * 

For example, in the agrochemical field, toe modulators and/or inhibitors of the 
invention may be use* aa an insecdcide, nematode, molluscide, helmindcide, acaricide or 
outer types of pesticides or biocides, e.g. to proven, or conteo. (lnf e Sta .ion s with) harmful 
o_, bolh aa contact ageote and aa ayatemic agents. Aa such, me modu.a.ota and/or 
inhibitor* mny for example be used as a ctop pretention agent, as a pesticide for household 
use, or as an agent to proven, or treat damage caused by harmful organisms (e.g. for the 
Ptotecuon of seed, wood or atoted crops „, ^ ^vMy, memodu|a , ore 
inhibitors of the invention are used as insecticides. 
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For any such application, one or more modulators and/or inhibitors of the invention 
may be suitably combined with one or more a g ronomica,,y acceptable carriers, adjuvants 
or dtiuents - and optionally also with one pr more further compounds known per se with 
act,vty as (for example) a plant protection agent (to broaden the spectrum of action and 
opfonallv to provide a synergistic effect), herbicide, fertilizer or plant growth regulator - 
to prov.de a formulation suitable for the intended final use. Such a formulation may for 
example be in the form of a solution, emulsion, dispercion, concentrate, aerosol spray 
powder, flowable, dust, granule, pellet, fumigation candle, bait or other suitable solid ' 
semi-solid or liquid fonnu.ation, and may optionally also contain suitable solvents ' 
emulsifiers, stabi.izers, surfactants, antifoam agents, wetting agents, spreading agents 
sacking agents, attractants or (for a bait) food components. Reference is made to the ' 
standard manuals, such as "Pesticidal Formulation Research", ACS-publications (1969) 
and^esticide Formations", Wade van Valkenburg Ed, Marce, Dicker publications 

Such compositions may generally contain one or more modulators and/or 
.nh.bitors of the invention in a suitable amount, which generally may be between 0. 1 and 
99%, and ,n particular between 1 0 and 50 %, by weight of the total composition 

The modulators and/or inhibitors and compositions of the invention may be 
particularly usefu. as insecticides, for example to combat or control undesired or harmful 
-nsects (both adult and immature forms, such as larvae) from following orders- 

- Cole optera, such as Pissodes strobi, Diabetica undecimpunctata ho.ardi, and 
Leptinotarsa decemlineata; 

- Diptera, such as Rhagoletis pomonella, Mayetiola destructor, and Liriomyza 
huidobrensis; 

- Hyn*no PU „, such as HeoXpHon te<te uugae , ^ 
SolenQpsis wagneri; 

- Vetera, such as Pseudatomoscelis seriatus, Lygus lineolaris (Palisot de Beauvois) 
Acrostemum hilare, and Aphis gossypii 

Hoinoptera; and 

- Lepidoptera such as Heliothis virescens. 
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Whe " — to — Hannfu, or nndesired or8a „ lsms , ^ ^ 
*«., coniaced wi,„ me moduiaiora. inhibiKre M * 
amoon,^ to con(rol (e . & k| „ fc - - an 

ZSSrTt'* ^ Sk " led ( °* ^ ^ "» «~ " - ^ - - 
g/ha, in particular between 1 00 and 250 g/ha 

y V (e.g. to the habitat of the organism to be controlled or to the soin anH m 

which can be determined by the skilled j . "mounts, 

person. The modulators and/or inhibitors of .h„ 
m vention may also be incorporated - eg as adrfiri v« - J 

se for examnlP .„ . L ' ° ther """P^ons known per 

se exam P ,e to rep.ace other pestici da . compounds normaHy used in such 
compositions. 
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Thus, in a further aspect, the invention relates to the use of a modulator and/or 
mh.b.tor of the invention in the preparation of a composition for agrochemical, veterinary 
or pharmaceutical use, as described hereinabove. The invention re.ates to the use of the 
modulators, inhibitors and compositions of the invention in controliing harmful organisms 
and ,n preventing infestation or damage caused by harmful organisms, again as described 
above. 

The invention will now be further illustrated by means of the following non- 
limiting Experimental Part. 

Experimental Part- 

Example 1. Cloning of Cotton Aphid («CA»^ ghatamate d^carboxvj^ 
1. Isolation of po!y(A*) RNA. 

CA poiyA RNA W«ta,. A 0.1% solution of died,,, pyrocarbonate CDEPC" available 
from Aldrich Chemical Co., Inc. Milwaukee, Wl) in wa t er was incubated a, ambien, 
temple for abou. , 6 hours and ,he„ auteclaved for 60 minutes. A„ glassware was 
baked for si, hours a., 80=C and all bottle caps were soaked in tc0.lt DEPC solution 
pnor .„ use. The microprobe of a Braun homogenize, (available fh>m B. Braun Biotech 
ntemationa,, Allcnu.wn, PA, was aoaked in 50 mls of ,00% ethano, r6,OH», available 
from J.T. Baker inc.. Phi.lipsburg, NJ) and men dried n ^ 

Cotton aphida wen, collected from cotton p,a„ B and placed on ice in ^centrif^ ' 
lubes. After halting approximately 1 .2 grams of material, the cotton aphids wen, 
frozen a. -70-C u„,i, „ B . The aphids (, .0 gnun) wete ,hc„ weighed ou, into two 0 4 gram 
n , T ™ 8 °' 48ram a ' iqi,0K WereU,e " — " " —fEludon Buffer froma 

phZzr rrt^ 0 " ku * - - *«— 

Phtttmacta b,„tech, P, S c ala way. NJ). which was chilled in an ice bam prior to use The 
resuhmg soiunon was homogenized a, ful, speed and ambient temperature to form a 
undent, suspension. A „ ^ of ^ ^ ^ ^ 

me rcsulttng button was homogenized at full speed and ambient tempetature for thirty 
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seconds. The resulting macerate was clarified by centrifugation at I2000g in an SS34 
rotor (available from Sorval. Products, L.P, Asheville, NC) for 10 minutes at ambient 
temperature. Upon completion of this period, the supernatant was processed on a 
oligo(dT)-ce.Iulose spun column from the PK. The column was washed with with high 
salt and low salt buffers from the PK followed by three 0.25 mL portions of E.ution Buffer 
from the PK, which was warmed to 65»C prior to use, as specified by the PK A 0 5 mL 
portum of the elute was separated and 50 pi of a potassium acetate solution ft™ the PK 10 
u.1 of a glycogen solution from the PK, and I ml of a 95% aqueous ethanol were added 
The resulting mixture was stored at 20°C for one hour. After this time, the resulting 

m,xture was centrifuged at and ambient temperature for i„ the SS34 rotor 

The resulting precipitate was taken up in 50 pi of the 0.1% DEPC solution disclosed 
above. Five hundred pgs of total RNA were used to isolate polyA mRNA following the 
protoco. of the QuickPrep™ mRNA Purification kit The concentration of polyA mRNA 
was measured by UV spectrometry. The aphid polyA mRNA solution was stored at -80°C 
for future use. 

Reverse Transcription and PGR amplification. Reverse transcription and PGR 
amplification (herein after referred to as "RT-PCR") was accomplished using a 
Titanium™ One-Step RT-PCR kit (available from Invitrogen Corp., Carlsbad, CA). A 50 
Hi RT-PCR reaction was prepared according to the manufacturer's instructions. The RT- 
PCR reaction included the following: 43.5 pi of a RT-PCR Master Mix prepared 
according to the manufacturer's instructions, 2 pi of polyA RNA, 3.5 pi of the 0 1 % 
DEPC solution described above, and 0.5 p. of gene specific primers. The reactions were 
•mfally placed on a Geneamp 9700 thermal cycler (available from Perkin-Elmer-ABI 
Foster City, CA) and held for 60 minutes at 50»C followed by five minutes at 94»C After 
this time, the RT-PCR reaction was held for thirty seconds at 94°C followed by thirty 
seconds at 65°C and finally one minute at 68°C. After secondary "nested" amplifications 
were earned out in the manner described above, the resulting PGR products were 
incubated at 68°C for two minutes. 
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Subcloning and sequencing. PCR products were subcloned into a pCR2. 1-TOPO vector 
using a TOPO TA Cloning kit (available from Invitrogen Corp.) according to the 
manufacturer's instructions. The resulting P CR2. 1 -TOPO vector was sequenced and then 
analyzed using VectorNTI suite 6.0 software. 

Primers. The primers utilized were as follows: 



Jrrimer 


Sequence " 


Translation 


Orientation 
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CLAIMS: 

1 . A substantially pure protein having the amino acid sequence selected from the 
group consisting of: SEQ ID NO: 2, a mutant thereof, and a fragment thereof. 



5 2. The protein of claim 1 wherein said protein has the amino acid sequence of SEQ 
ID NO. 2. 



3. An isolated nucleic acid molecule that comprises a nucleic acid sequence that 
encodes the protein of claim 1. 

10 

4, A recombinant expression vector comprising the nucleic acid molecule of claim 3. 

.5. A host cell comprising the recombinant expression vector of claim 4. 

15 6. An isolated nucleic acid molecule that comprises a nucleic acid sequence that 
encodes the protein of claim 2. 

7. A recombinant expression vector comprising the nucleic acid molecule of claim 6. 

20 8. A host cell comprising the recombinant expression vector of claim 7. 

9. An isolated nucleic acid molecule consisting of SEQ ID NO: 1 or a fragment 
thereof having at least 10 nucleotides. 

25 1 0. The nucleic acid molecule of claim 9 consisting of SEQ ID NO: I . 
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11. A recombinant expression vector comprising the nucleic acid molecule of claim 
10. 



1 2. A host cell comprising the recombinant expression vector of claim 1 1 . 

13. The nucleic acid molecule of claim 9 consisting of a fragment of SEQ ID NO: 1 
having at least 10 nucleotides. 



14. The nucleic acid molecule of claim 9 consisting of a fragment of SEQ ID NO: 1 
having 12-150 nucleotides. 



15. The nucleic acid molecule of claim 9 consisting of a fragment of SEQ ID NO: 1 
having 15-50 nucleotides. 



1 6. An isolated antibody which binds to an epitope on SEQ ID NO: 2. 

17. The antibody of claim 1 6 wherein said antibody is a monoclonal antibody. 

1 8. A method of preparing an isolated protein having the amino acid sequence selected 
from the group consisting of SEQ ID NO: 2, a mutant thereof, and a fragment thereof 
comprising the step of isolating said protein from a host cell of claim 5. 

1 9. A modulator of a protein identified or developed using a substantially pure form of 
the protein, wherein said protein has an amino acid sequence selected iron, the group 
consisting of: SEQ ID NO: 2, a mutant thereof, and a fragment thereof. • 

20. The modulator according to claim 19, wherein the modulator is an insecticide. 
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21 • A modulator of a protein identified or developed using a substantially pure form of 
the protein, wherein said protein has an amino acid sequence of SEQ ID NO: 2. 



5 



22. The modulator according to claim 2 1 , wherein the modulator i 



is an insecticide. 



15 



23. A modulator of a protein identified or developed using the isolated nucleic acid 
molecule of claim 3, wherein said protein has an amino acid sequence selected from the 
group consisting of: SEQ ID NO: 2, a mutant thereof, and a fragment thereof 



10 24. The modulator according to claim 23, wherein the modulator is 



an insecticide. 



25. A modulator of a protein identified or developed using the recombinant expression 
vector of claim 4, wherein said protein has an amino acid sequence selected from the 
group consisting of: SEQ ID NO: 2, a mutant thereof, and a fragment thereof 



26. The modulator according to claim 25, wherein the modulator 



is an insecticide. 



27. A modulator of a protein identified or developed using the host cell of claim 5 
wherein said protein has an amino acid sequence selected from the group consisting of- 
20 SEQ ID NO: 2, a mutant thereof, and a fragment thereof. 



28. The modulator according to claim 27, wherein the modulator 



is an insecticide. 



29. A modulator of a protein identified or developed using the isolated nucleic acid 
25 molecu.e of claim 6, wherein said protein has an amino acid sequence of SEQ ID NO: 2. 



30. The modulator according to claim 29, wherein the modulator 



is an insecticide. 



31. A modulator of aprotein identified or developed usingthe recombinant expression 
30 vector of claim 7, wherein said protein has an amino acid sequence of SEQ ID NO: 2. 
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32. The modulator according to 3 1 , wherein the modulator is an insecticide. 

33. A modulator of a protein identified or developed using the host cell of claim 8, 
wherein said protein has an amino acid sequence of SEQ ID NO: 2. 



34. The modulator according to claim 33, wherein the modulator 



is an insecticide. 



35. A modulator of a protein identified or developed using the isolated nucleic acid 
molecule of claim 9, wherein said protein has an amino acid sequence selected from the 
group consisting of: SEQ ID NO: 2, a mutant thereof, and a fragment thereof. 



36. The modulator according to claim 35, wherein the modulator is 



an insecticide. 



37. A modulator of a protein identified or developed using the nucleic acid molecule of 
claim 1 0, wherein said protein has an amino acid sequence selected from the group 
consisting of: SEQ ID NO: 2, a mutant thereof, and a fragment thereof. 



38. The modulator according to claim 37, wherein the modulator is 



an insecticide. 



39. A modulator of aprotein identified or developed using the recombinant expression 
vector of claim 1 1 , wherein said protein has an amino acid sequence selected from the 
group consisting of: SEQ ID NO: 2, a mutant thereof, and a fragment thereof. 



40. The modulator according to claim 39, wherein the modulator 



is an insecticide. 



41 . A modulator of a protein identified or developed using the host cell of claim 12, 
wherein said protein has an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 2, a mutant thereof, and a fragment thereof. 
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42. The modulator according to claim 4 1 , wherein the modulator is 



an insecticide. 



43. A modulator of a protein identified or developed using the nucleic acid molecule of 
cia.m 13, wherein said protein has an amino acid sequence selected from the group 
consisting of: SEQ ID NO: 2, a mutant thereof, and a fragment thereof. 

44. The modulator according to claim 43, wherein the modulator is an insecticide. 

45. A modulator of a protein identified or developed using the nucleic acid molecule of 
cla,m 14, wherein said protein has an amino acid sequence selected from the group 
consisting of: SEQ ID NO: 2, a mutant thereof, and a fragment thereof 



46. 



The modulator according to claim 45, wherein the modulator is an insecticide. 



•5 47. A modulator of a protein identified or developed using the nucleic acid molecule of 
cla,m 15, wherein said protein has an amino acid sequence selected from the group 
consisting of: SEQ ID NO. 2, a mutant thereof, and a fragment thereof. 

48. The modulator according to claim 47, wherein the modulator is an insecticide. 

49. A modulator of a heniipteran L-glutamate decarboxylase protein identified or 
developed using a method of identifying said modulator of said hemipteran L-glutamate 
decarboxylase protein activity, wherein said hemipteran L-glutamate decarboxylase 
protein has an amino acid sequence selected from the group consisting of: SEQ ID NO 2 
a mutant thereof, and a fragment thereof; and said method comprises the steps of: 

a) contacting the amino acid sequence, or a host cell or host organism 
containing or expressing the amino acid sequence, with a test chemical, in such a 
way that a signal may be generated that is representative for the interaction 
between said test chemical and said the target; and optionally 
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b) detecting the signal that may thus be generated, said signal identifying the 
modulator of said amino acid sequence. 

50. The modulator according to claim 49, wherein the modulator is an insecticide. 

5 

51. • The modulator according to claim 49, wherein said hemipteran L-glutamate 
decarboxylase protein has an amino acid sequence of: SEQ ID NO: 2. 

52. The modulator according to claim 5 1 , wherein a nucleic acid sequence that 
10 encodes said hemipteran L-glutamate decarboxylase is SEQ ID NO: 1 . 



53. An inhibitor of a hemipteran L-glutamate decarboxylase protein identified or 
developed using a method of identifying said inhibitor of said hemipteran L-glutamate 
decarboxylase protein activity, wherein said hemipteran L-glutamate decarboxylase 
15 protein has an amino acid sequence selected from the group consisting of: SEQ ID NO. 2, 
a mutant thereof, and a fragment thereof; and said method comprises the steps of: 

a) contacting the amino acid sequence, or a host cell or host organism 
containing or expressing the amino acid sequence, with a test chemical, in such a 
way that a signal may be generated that is representative for the interaction 
between said test chemical and said the target; and optionally 

b) detecting the signal that may thus be generated, said signal identifying the 
inhibitor of said amino acid sequence. 



20 



25 



54. The inhibitor according to claim 53, wherein the modulator is an insecticide. 

55. The inhibitor according to claim 53, wherein said hemipteran L-glutamate 
decarboxylase protein has an amino acid sequence of: SEQ ID NO: 2. 



56. The inhibitor according to claim 55, wherein a nucleic acid sequence that encodes 
30 said hemipteran l-glutamate decarboxylase is SEQ ID NO: 1 . 



-38- 



Chaguturu et al. 

Docket No. : 6030 1 -US A-PRO V ] 



PATENT 



57. A method of controlling an insect, comprising contacting an insect with a 
modulator identified by a method of identifying said modulator, wherein said method 
comprises the steps of: 

5 a) contacting an amino acid sequence, or a host cell or host organism 

containing or expressing the amino acid sequence, with a test chemical, in such a 
way that a signal may be generated that is representative for the interaction 
between said test chemical and said the target; and optionally 
b) detecting the signal that may thus be generated, said signal identifying the 
10 modulator of said amino acid sequence. 

58. The method according to claim 57, wherein said amino acid sequence has an 
amino acid sequence of: SEQ ID NO: 2. 

15 59. The method according to claim 58, wherein a nucleic acid sequence that encodes 
said amino acid sequence is SEQ ID NO: 1 . 

60. A method of controlling an insect, comprising contacting an insect with an 
inhibitor identified by a method of identifying said inhibitor, wherein said method 

20 comprises the steps of: 

a) contacting an amino acid sequence, or a host cell or host organism 
containing or expressing the amino acid sequence, with a test chemical, in such a 
way that a signal may be generated that is representative for the interaction 
between said test chemical and said the target; and optionally 

25 b ) detecting the signal that may thus be generated, said signal identifying the 

inhibitor of said amino acid sequence. 

6 1 . The method according to claim 60, wherein said aminio acid has an amino acid 
sequence of: SEQ ID NO: 2. 

30 
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62. The method according to claim 61 , wherein a nucleic acid sequence that encodes 
said amino acid sequence is SEQ ID NO: 1 . 

63. A method of controlling an insect, comprising contacting an insect with the 
5 modulator of claim 19. 



64. A method of controlling an insect, comprising contacting an insect with the 
modulator of claim 20. 

10 65. A method of controlling an insect, comprising contacting an insect with the 
modulator of claim 21 . 

66. A method of controlling an insect, comprising contacting an insect with the 
modulator of claim 22. 

15 

67. A method of controlling an insect, comprising contacting an insect with the 
modulator of claim 23. 



68. A method of controlling an insect, comprising contacting an insect with the 
20 modulator of claim 24. 

69. A method of controlling an insect, comprising contacting an insect with the 
modulator of claim 43. 

25 70. A method of controlling an insect, comprising contacting an insect with the 
modulator of claim 44. 

71. A method of controlling an insect, comprising contacting an insect with the 
modulator of claim 49. 

30 
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72. A method of controlling an insect, comprising contacting an insect with the 
modulator of claim 50. 

73. A method of controlling an insect, comprising contacting an insect with the 
5 modulator of claim 51. 

74. A method of controlling an insect, comprising contacting an insect with the 
modulator of claim 52. 

10 75. A method of controlling an insect, comprising contacting an insect with the 
inhibitor of claim 53. 

76. A method of controlling an insect, comprising contacting an insect with the 
inhibitor of claim 54. 

15 

77. A method of controlling an insect, comprising contacting an insect with the 
inhibitor of claim 55. 

78. A method of controlling an insect, comprising contacting an insect with the 
20 inhibitor of claim 56. 
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ABSTRACT 



Novel nucleic acid sequences encoding hemipteran L-glutamate decarboxylases, 
and recombinant expressions and host cells comprising the same are disclosed. Isolated 
hemipteran L-glutamate decarboxylases, host cells expressing hemipteran L-glutamate 
decarboxylases, methods of producing the hemipteran L-glutamate decarboxylases and 
antibodies specific for hemipteran L-glutamate decarboxylases are also disclosed. 
Methods of identifying modulators and/or inhibitors of hemipteran L-glutamate 
decarboxylases are disclosed. Compounds that can modulate and/or inhibit amino acid 
sequences of the invention, compositions that contain such compounds, and to the use of 
such compounds in the preparation of such compositions are also disclosed. 
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SEQUENCE LISTING 

<110> PMC Corporation 
Allenza, Paul 
5 Gilby, Susan 

Wong, Victoria 
Chen, Ruihua 
Chargaturu, Rathnam 

10 <120> Aphis gossypii glutamic acid decarboxylase 

<130> 60301 

<160> 2 

15 

<170> Patentln version 3.1 

<210> SEQ ID NO: 1 

<211> 1936 

20 <212> DNA 

<213> Aphis gossypii 



<400> SEQ ID NO: 1 



25 


ccactgcgtc 


acttccataa 


gtcttgatca 


tcgtctagcc 


accaacgaca 


cgacttactg 


60 


ccgtctctgc 


agcgaaatac 


gcttccgaat 


aatccgatac 


agccaaccac 


cgtcgtgatg 


120 




aattctaagc 


ccgatggaca 


gcagtccaag 


tatcagctgt 


caaaggatac 


agctggactt 


180 


30 


cgttcaacag 


atttattacc 


tcataatttg 


tccggacagg 


cacaaaccag 


agagtttctt 


240 




ttaaaagtcg 


ttgatatctt 


agtagattac 


attgatgacg 


ttaatgatag 


aaacgaaaaa 


300 


35 


gtattgcatt 


ttaagcaccc 


cgaagagatg 


ttacgactgc 


tacaattgga 


tattcccaac 


360 


gaaggtgtgc 


cattacaaaa 


tttaatcgac 


gattgcagtc 


taacactcaa 


gcatcaagta 


420 




aaaacaggac 


atccaagatt 


tttcaaccag 


ctttcatgcg 


gtctagacat cgtgtccatg 


480 


40 


gctggcgaat 


ggctgacggc 


gacggctaac 


acgaacatgt 


tcacctacga 


aatcgctcca 


540 




gtatttattc 


tcatggaaaa 


cgtggtgtta 


accaagatga 


gagaaatcat 


tgggtggaag 


600 


45 


accggcgact 


caatttttgc 


tccaggtgga 


tcaatatcga 


atatgtacgc gtttttggcc 


660 


gcccgtcata aaatgttccc 


aggatacaag 


gaacaaggac 


tccactcgat 


caaaggacaa 


720 




ctggtcatgt 


acacatcaaa 


ccaatcgcat 


tattcggtta 


agagttgtgc 


atcggtatgc 


780 


50 


ggactaggaa 


ccgaaaattg 


tgtcgaagta 


cctagcgacg 


aaaggggccg 


catgatacct 


840 




tctgagctgg agcgcctcat 


attggaaaga 


aaatccaaag 


gccacatacc gtttttcgtc 


900 


55 


tctgccactg 


caggcacgac 


tgttcttggt 


gcatttgatc 


caatcaacga 


cattgcggac 


960 


atttgcgaaa 


aatataagct 


gtggcttcac 


attgatgctg 


cctggggtgg 


aggactgctt 


1020 




ctatctcgca agtaccgata 


tccccgtctg 


gctggcatcg 


aacgggctaa ctcagtgact 


1080 


60 


tggaatccac 


acaaacttat 


gggcacccta 


ctccagtgct 


ccacaataca 


ttttcgagag 


1140 
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aatggaattt tgatcagctg caaccaaatg agcgcggaat acttattcat gcaagacaaa 1200 

ctgtacgacg ttcaatacga cacaggcgac aaagttatac agtgtggtcg. tcacaacgac 1260 

gtgttcaagc tttggcttca atggcgcgcc aagggtaccg aaggtttcga' aaaacacatg 1320 

gatcacttga tggaactcag tgaatatatg gtggagaaaa ttaaagcatc gccagacaaa 1380 

tattatttac tccttgaacc ggaaatggtg aacgtcagtt tttggtacgt tccgaagcgc 1440 

ttgcgaaaca ttccacattc tccgaaacga gcggaaagcc ttggcaagat cacgcctatt 1500 

ctgaaggcca aaatgatgga agccggcacg ctgatggtag ggtatcagcc actaaacgag 1560 

15 ataccgaact ttttccggaa cattatatcc agcgccgcgg tcaccaagga agacgttgac 1620 

tttttgctgt ccgaacttga tcgcttggga caagacctct aaatcaggag gaaaagaaac 1680 

gattaatgat aaatttcgct agtctctata atatatttag ttattttatt gtgttatgat 1740 

tttgtagacg ctatgatcac gafctcccggt caatggctat attcttgcca cgcgccgtca • 1800 

ataataataa taataataat aagtagccta tgctgcgttt ataatacaga taatcgcata 1860 

ataattaata atttttaatt ttaaatatat acctatatat tataataggt gataagcgtt 1920 

attccaaatc ttcctg 1936 



20 



25 



30 <210> SEQ ID NO: 2 

<211> 514 

<212> PRT 

<213> aphis gossypii - 

35 <400> SEQ ID NO: 2 



40 



45 



55 



60 



Met Asn Ser Lys Pro Asp. Gly Gin Gin Ser Lys Tyr Gin Leu Ser Lys 
1 5 10 15 

Asp Thr Ala Gly Leu Arg Ser Thr Asp Leu Leu Pro His Asn Leu Ser 
20 25 30 

Gly Gin Ala Gin Thr Arg Glu Phe Leu Leu Lys Val Val Asp He Leu 
35 40 45 



Val Asp Tyr lie Asp Asp Val Asn Asp Arg Asn Glu Lys Val Leu His 
50 - 50 55 60 



Phe Lys His Pro Glu Glu Met Leu Arg Leu Leu Gin Leu Asp He Pro 
65 70 75 80 

Asn Glu Gly Val Pro Leu Gin Asn Leu He Asp Asp Cys Ser Leu Thr 
85 90 - g5 

Leu Lys His Gin Val Lys Thr Gly His Pro Arg Phe Phe Asn Gin Leu 
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100 105 



110 



Ser Cys Gly Leu Asp lie Val Ser Met Ala Gly Glu Trp Leu Thr Ala 
5 115 120 125 

Thr Ala Asn Thr Asn Met Phe Thr Tyr Glu lie Ala Pro Val Phe lie 
|Q 130 ^35 140 

Leu Met Glu Asn Val Val Leu Thr Lys Met Arg Glu He He Gly Trn 
145 150 155 160 

15 

Lys Thr Gly Asp Ser He Phe Ala Pro Gly Gly Ser He Ser Asn Met 
165 170 175 



20 Tyr Ala Phe Leu Ala Ala Arg His Lys Met Phe Pro Gly Tyr Lys Glu 
180 185 190 

Gin Gly Leu His Ser He Lys Gly Gin Leu Val Met Tyr Thr Ser Asn 
25 195 200 205 



30 



35 



Gin Ser His Tyr Ser Val Lys Ser Cys Ala Ser Val Cys Gly Leu Gly 
210 215 220 

Thr Glu Asn Cys Val Glu Val Pro Ser Asp Glu Arg Gly Arg Met He 
225 2 30 235 240 

Pro Ser Glu Leu Glu Arg Leu He Leu Glu Arg Lys Ser Lys Gly His 
245 250 255 



40 He Pro Phe Phe Val Ser Ala Thr Ala Gly Thr Thr Val Leu Gly Ala 
260 265 270 



Phe Asp Pro He Asn Asp He Ala Asp He Cys Glu Lys Tyr Lys Leu 
* 3 275 280 285 



50 



55 



Trp ™ HiS Ile Asp Ala Ala Tr P G1 * G1 Y G1 Y Leu Leu Leu Ser Arg 
290 295 300 

Lys Tyr Arg Tyr Pro Arg Leu Ala Gly He Glu Arg Ala Asn Ser Val 
305 310 315 320 

Thr Trp Asn Pro His Lys Leu Met Gly Thr Leu Leu Gin Cys Ser Thr 
325 330 335 



60 He His Phe Arg Glu Asn Gly He Leu He Ser Cys Asn Gin Met Ser 
340 ' 345 350 
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Ala Glu Tyr Leu Phe Met Gin Asp Lys Leu Tyr Asp Val Gin Tyr Asp 
355 360 365 

5 

Thr Gly Asp Lys Val He Gin Cys Gly Arg His Asn Asp Val Phe Lys 
370 375 380 

10 

Leu Trp Leu Gin Trp Arg Ala Lys Gly Thr Glu Gly Phe Glu Lys His 
385 390 395 400 

15 Met Asp His Leu Met Glu Leu Ser Glu Tyr Met Val Glu Lys He Lys 
405 410 415 

Ala Ser Pro Asp Lys Tyr Tyr Leu Leu Leu Glu Pro Glu Met Val Asn 
20 420 425 430 

Val Ser Phe Trp Tyr Val Pro Lys Arg Leu Arg Asn He Pro His Ser 
435 440 445 

25 

Pro Lys Arg Ala Glu Ser Leu Gly Lys He Thr Pro He Leu Lys Ala 
450 455 460 

30 

Lys Met Met Glu Ala Gly Thr Leu Met Val Gly Tyr Gin Pro Leu Asn 
465 470 475 480 

35 Glu He Pro Asn Phe Phe Arg Asn He He Ser Ser Ala Ala Val Thr 
485 490 495 

Lys Glu Asp Val Asp Phe Leu Leu Ser Glu Leu Asp Arg Leu Gly Gin 
40 500 505 510 

Asp Leu 
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